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demonstrates that ancestral 
mammals must have retained both 
genes which, in combination with 
LWS, would have provided a basis 
for trichromacy.
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In a recent paper in Current 
Biology, Nozaki et al. [1] report 
evidence that males of the 
anisogamous Volvocine alga, 
Plerodina starri, have an active 
copy of a gene PsPlesMID, which 
is similar in sequence to the 
CrMID gene of the green alga 
Chlamydomonas reinhardtii. 
In C. reinhardtii, there is no 
size difference between male 
and female gametes — it is 
isogamous — but gametes are 
divided into two mating types 
(MT+ and MT–), controlled by 
a complex genetic locus mt, 
such that zygotes can only be 
formed by fusions of gametes 
with different mating types [2,3]. 
CrMID is present only on the mt – 
chromosome, and its expression 
causes gametes to develop with 
the MT– phenotype. 
The association between 
the presence of PsPlesMID 
in the genome and maleness 
in P. starri is of great interest, 
especially because it may 
shed light on the evolutionary 
transition from isogamy to 
anisogamy [1,4], a difference in 
gamete size and number being 
the primary distinction between 
male and female [5]. Many 
unicellular eukaryotes, including 
C. reinhardtii, have only one size of 
gametes, which is presumably the 
ancestral state [4,5]. Anisogamy 
must have evolved by the invasion 
of such an isogamous population 
by a mutant with a different 
gamete size from normal [4,5], and 
the locus at which this mutation 
occurred would represent the 
primeval determiner of sex. 
It is important to note that the 
association between PsPlesMID 
and the male phenotype does not 
necessarily imply a causal role 
for PsPlesMID in male gamete 
development. This association 
is, in fact, consistent with the 
expected evolution of crossover 
suppression and strong linkage 
disequilibrium between a locus 
controlling gamete size and a 
mating type locus [6]. This will occur when anisogamy evolves 
by the invasion of an isogamous 
population by a mutant that 
changes gamete size, in response 
to the disruptive selection on 
gamete size proposed by [5]. 
Close linkage between mt 
and the gamete size locus is 
favoured by selection because 
it allows matings to take place 
preferentially between large 
and small gametes. If this 
interpretation is correct, we 
would expect to find that there is 
an extensive region of reduced 
recombination distinguishing 
the male and female gametes of 
P. starri, just as with the mt locus 
of C. reinhardtii [3], and that a 
totally different gene in this region 
controls gamete size. Further work 
on P. starri should allow a test of 
this prediction.
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